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THEREWITH AND 
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POLISHING METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a monitor device and a 
monitor method, which enable 
highly precise measurement of 
remaining film thickness or optical 
detection of a process end point 
practically to any materials, a 
miniaturized and light- weight 
polishing device with the monitor 
device, which enables highly precise 
polishing, and a method for 
polishing a semiconductor wafer, 
wherein a semiconductor element is 
formed, highly precisely by using 
the polishing device in a CMP 
polishing process for polishing a 
semiconductor wafer with a rotating 
polishing body. 

SOLUTION: This monitor device 
has a stationary light source which 
monitors polishing state by 
reflection signal light obtained by 
casting probe light on a surface to be 
polished and emits probe light when 
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polished and emits probe light when 
a surface to be polished is polished, 
a photodetector of nonrotation which 
receives reflection signal light, and a 
regression optical part which is 
incorporated in a polishing body 
part, can rotate together with a 
polishing body and projects 
reflection signal light from a 
prescribed position on injecting 
probe light to a prescribed position. 
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mmmmmtmiz. ra-fmmmmmmizm 

§tiLxnhix^Kitim^mzx'omm^m^=^-i't^ 

m»3(r>MmA±.l,zhhm^(0{mizmiirn-riti 

biM:t. mii=t-mmmzT-^i^(om-mmi 
S:iizbt:mib-ri>mmissmff)=t-mM.. 
[imm4 ] wmmim'^mK mzmnra-y^^ 
msimmmi,zmxm^-t^ t mzwitrnMrn^m 

mb-thmm i-sntit^ i mim<o^~^ms.. 

*\ no t<7)^Ai±17%JaTt'I.On, i:coll*«±l 

btm^m4Mimcr>i~i'^m. 

[ii*«6 ] mam-^y r a >-^(r)m!,bmw^mb 

tfi. no bmii'±i7%&.T(r)EtiTmmm\xm^ 

$ti. mmmmco^j'-^j:<bi>^m^wzmiimmb 

m^m.bmmmiimrhr.:if><r>mm±m^ 

jm.tixx\>^?>ztimbi-?>mm4m<n=f:=^^ 

mm. 

[mm7]mimm^m\ mzmse^mbwifi 
m-^yr>(mtmkff)miz. wsm-myr^^^ 

stu. ^m^^inmmz.^yr'i^^comw^mi.zm 

mLbi-&mm4tmcr>=t-i!'mm. 

mERmb<^mizm5Mi^mw}-i^mthrx:i- 
ftftimsimmmiz'mi, mm^mms:^E.(o 

At 5 vi t i:mbthmsmm.(n^-mm. 
imm] ii5iE3e^iKo«T'fiti)iiieiiz*7T'f A- 

mumm^zh^mmni <r)V>xbmiM-±y 

T-^>''?cOB5ieffiBfc*''no b<mi^±n%\:XTX\ s. 
onj b<mif±n%\:XTmmxW^^iix\^h 



zb^^mbtm^^ism.<r>^-mw.. 

j^<mtmmmi,zhhmtfimni <nvyxbmi?M-it 

««gP:»(-HuiStS«aiJi:mie)S*f$n2 <r,vyXb<r>s^ 

bmwLbthmmi%m<r)^--?mm.. 
[m.m 1 1 m^^m. m^wmmbif^^z 
m/j:m.^zm ^^thzb ^if8!fr«.»««7- 

[||^« 1 2 1 1!fie^-tfc{ilgZ«3t7 r A'Oil'-^f 

^m.b-^hmm2. 4-7. 9~i iMifiAnJiie 
<fct,-:fir*^ m^x^^hziri:¥i,thityr^)<X' 

hhZbim^b'fi>mim2. 4-7. 9~12M*T. 

iizi.'ommmmm^mmhmz. r^-ymmi 
wmmmi,zmwsLx'i%hixhmm^%i.zi. 

-m\.zm.-fhm%%^mzx%i-fhmb . mm% 
tiim-hRm^i:T-mK<ommi.zi 

mmp\!^^bmmmn-t^mims^t^M.t. 
tmmaxmbtiBmR<ommmmb<Dfsnzm&m^ 
ir^^^, mnmizmmt:^i?>zbizi:<om. 
mmmm^mmt. s.-o. ru-y^^mtmmmmi,z 
mtx'i^hii^mm^izx m^m.^^t-'S't 
m^STh-yx. tmra-:ffitm'tiT-mis<r> 

b. mimm3<r>Mmtnzhm^m.mizmsir 
o-yntixm-h bmm^<r)iiLmii-(>m^mm^ 

mtam-h bzbcr>mmwb-mzmmm^j:mmt 
^3b. iM=i.^zbi:mLb-ti>mmmm. 

sflOxA-c'jb *) . 1 - 1 3Mft*» 1 mmsLco^t 
-^imim^^xmmmir't-'^t&mis^x.hz 
b m^bt?>mi'^^:Lj\mmm, 

1000 1] 



!(3) 001-284299 (P200 1-28$8 



(00021 ■ 

[0003] JiU:W«|6]t:*tJS-ri.SS«ffii: LT , iS 
m.im.PlitlX, CMP (^r = ;<?/l^- p<;<f-;<r;l'- --K'J 

ay) mmtsi:mbx^^i>, zcocwpmizm^^^tt 
hWRmm^mm 9 iz^^^tii j:oi,z. m^mu i 

0 2tcii3tU!t«<g 1 0 7?riie^ 

1 04tll^L/iM)^>'N°-y HID Btcff L^(t=5r;5>'^>ffi 

e^j < >^ 7 u - ) 10 5 (oit^tmmi^m t mmm& 
mtizx -ixmmmi f^a-/<Mzmth t ^or 

[0 0 04] z<^xo^d:mmm^mi>zm>^tih&L 

[0 0 0 5] U^L^rA<A,, ts§*<7)^gfSIISi, 

mT^mff)Bmzi:h'mi}mxu. *(iB#sj>n:o<o 
Bfs» (Sfei^-h) o^iiH, mtmmf^y m 

«J§2l<0iaiS^^:i;\ ^ff>m^izmth(om^<m 
^s.^zy^-vf<-y^Lx^mmmt&ifmt'ff 

i5^lTV^&A^ Z<^-)rmiim^<^t:Mzm^imi:~B 

X. mimm^(omsi<7)]Em:mmm%t>h.fzbL 
xh. ±ss^mmm(^fz»>izm<7)m^m^:iEmi.zm 
zt(om^eommzmmx't^t:^^tzMzj3mi^ 

[0006] izx-m^. i^smmizx sBfe»7^o 



^&mMl>Zt. SfliJDl+tCPlB^tC ( i n-s i t u 

-ri-citciOfiitiiL. mmmi^,i^\!i,thh<r>x'h 

Jl^=5ri:) T1l^t-J)l.*\ T:^*-C'|5l-*t«co|5l- 
HcO^fflcOIHdiSri^jS ( ± 1 0 0 n mWTeS) {c^ 

aftL/sv^^-xT-fi. mmmzT^+'^x'hi>oz.. m 
mmi^x'^-s' vivi;ffy^i}<^^i.zmi^j:^-^fz>sb. 
m:mizmmm^jniik^ifx'ttc<ti:'^x 

[0007] ^ZX\ Zcr)XdtchiU9^ 

.mmT^%l.. c:co3fc^wa^i«!aj*$ffio*:(]fJ«€:Si 
0(c*-r*\ 2fs«Wr{4, S^ffiJ^SBl 0 2(c^SL;^cS 
^ (^t^flj-^x^N) 1 0 TSrSf®^ 104 tens Uc 
mm^-<y K 1 0 3{C}f Lo»t^*5^>a«c(7)[lllEjII!ll 0 
OkW^A-y HcolsIKaiDl 0 1 lcJ;-pTfflitaiS^-5- 

'>xmmM^yn-j<)uzmm^hmz^ mm^^v v 

1 0 3 1 1 0 4 tlltt^>fL7t@0A^. 11 0 $r ji 
LTt-:5'^-ll 0 9A^f>tiiSttl>rD-73t5r^(*: 
•^x/M 0 7(:|4iI»tTMWL. ^^flOx-'M 0 7A»/i> 

t lei -5TXS*^T^.c7)eiSl5:^f ^fc 3 t-Tl. t WT'i) 
I.. . 

[0008] 131 0^0j;dtcS^$fx/c$$,^i 

j£v^fi»Bi:L-C!tt^¥9-360 7 2*<*>S*^ ClCllc 

[00 09] S^i, 01 02rliUf:»-3!)^l.i:oCc, 
rJ-HKl 0 9Ji. (sie-rSBf^^ffil 0 4(;:®S$ix=5r 

(ox\ ^t-mmmm-izttizmmmtifzib 
izmmm^ 1 0 4<7)Tmzmmx'tf ^<r>mi:^ 

"^-xi^'Wtth. zcozbii. CMPgfe^il<7)l6 

[0010] HRK. iSfiff'Sr:? 'J 
ixl) C M pgfS^S^oi d ^rJiati, SSSfT^^I^flifce 

[0011] i:ZX\ *56iflOBWtt. ±EM!HS JB»5 
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[00 12] 

i *)mtmmmmt:mm-ti>mz, ra-r^mim. 
wmmizmLxmtL^RSsifm^^x osfs^®^ 

k, mimmtiiU<r)mim±i,zhm^(r>^mi,zmiir 
^iiiii^t^tzb<7). miimmi^mzmi^2.tiimti 

[ 0 0 1 3 ] mm»^b(,i, mm^'^mm^ 

timzT^mm<^m~±7 r ^^^^Mtiz t ^:nmt-r 

[0014] sgzt, mimm^m^mzR^mtm 
E.mmt , mi'f:-i^mmmzT-i^^<7im- 

[0015] mmiz. «isis\mi'^mtK siciJiera 

-7'3fe«:B5£ttgfeiiitcitiittTSj8rs bmzM^fti 

mmtt:mr^^iz^-rmmmni commm^Mx.^ 
zbimib-ti>mmi'-3f^ixi)nmfSM<o=t-:}> 

[0016] ISEC. Mim-^yr^ A'co^ggpt miH 
^^mbi}\ no t«ll*>'±l 7%OT-C'a-Pni tco 

ii3ti<± 1 7%i;xr<r)mm<r>istmmx'^m^hx^^i>z 
bi:i^mbtm^4i?M(o=t-mmmm-ti. 

[0017] f^^iZ. MeigZit^ r A'cO«gPi: BuK 
mmbtfi. no i:Oll*<±17%OTcO)iiff*<0«Jt 

fjTis^^ix. m^mmco'j'^^j:< b immizmis. 
mm\bmm^mb(^mKm{m-t^t:iib(7)m 
^t}]mm^^tix\^i>zb iimbtummAtm 

[0018] m-ttc, mzmm^mK mztrnm 
mmtmz^7r^^'u;)mb<7)mz. Miemzcojt 

7 r ^•Cc7)B>il2«B*>^>a!lt-r&ro-7'3KS:B!nE»[Bf 



m5izmifri>t:tbeo{h(r>J^'7-t:^'>fz^^mM.t 

hzb -rsif *fl4 semeo^-s^mmmmt 
h. 

[0019] igAtc, frieiaHfat^gs*^, sitcfnegHfl 

m.bmim'E.mmb (n^izm^EMMi^U'h^mt 
hrn-y%mmmmMizmiL. mm^mi 
m^^<r>uMmz ')u-^hfz>iin{}i<^f^y-i^r,tz 
^m^thZbtimibthmmiA^Wr)^-'!^ 

[0020] mt, mm,^^<n'¥X'mmi^-it 

7T'fA'co|!fiaSigfflffl!C*S®!)f*nj ffiVyXtmi 

^-%y T ^ I N'comiiaiSffi k n 0 b <nmfi± l 7 %W 

T-Cfi-^nj i:(7)m*i±17%lilTO«§IFJT-«#S 
tit 1^1. CI i: Sri^Si: -r 7 leaot 

[0021 ] mMz. mwm-^(r)^x-m.^if^z.± 

7r^A'<OBiflBJgffiffl!C3iSgJf^n2 coUyXbmil 
mz^y 7 -i > mlE^ffi i: *^ n 0 b <^m.t^± 1 7 %Jil 
Tmm\X-^^iX. msSm^ni OiWXmts: 

<b\,mim\,zmi.^nbvmms<%T^t (nv>x 
bmmw,mm,'fhtz^<r^wmimti'^%^%fix 

^^hZb-k^^b-^hWrnimisn^-^^i:^^. 

[0022] n-h-tc. MimMK mimmmmb 
mmzitm&miz^ o ^ at ^zb m^bi-m 

T A(r)3t$i:fr|fi)t*t txm'nb $ix.x^-^^z b t:^ 

mbtmim2, 4-7. 9~i n5ra*»ifliee<o 

[0023] m+Hlc. wi^-tfz\im-C0^y7^ 

j'^(r&tc<bi>--l}i^. fmSi'o^i^r^^th^y 

7^'<x'hhzbmw.b-fhmim2. 4-7. 9- 

[0024] ^+ggc. migr* ADX®ts«<^is»fe 

thzb^zx^mmmmmtmm-fhmz. rn-r 

5K$-1iiriE«gfeBaC!iltLTf#4>il&R5tm#3KfcJ: •) 

*'4.rD-7'3ts:j^-r&gaigi:. friBrn- 7-3^5:11512 

[0025] m+Et::, Jnlffi5-*-tSlH«E^flE=5:Bf« 
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[0026] m+^tc. mitmmK ^mmi-tm^ 
X AT'j> 0 , mm 1-13 mtii)- 1 js 

[0027] 

^ZTfrf. laitT, 2Ui^-'9imX'M. rxi-rf 

%im-hm^2 4 , h'-A;?.r 'J ••/ 2 5 , stffi^ 

3t^S3t-ri.5t«iaiS2 6, «-3tte^UyX6 3. n 
-3e7r'f>'^'6 2, o-^'U-i^g-^ y h3 5. St/H 
Z3t7rA>^ii\-k^i.h, o-^'J-v'g^ V b 3 5 
ti; ^-=m^VVXi,A. f4g(t3 6, 
T'f>''N6 l<0l|-O«ffi&il$-r«.JtftOll^Srfti. 

RS*fi-^^A3t-r.i./::*^t, tfiitKiii i±<7)F;f^es 

6 1 com-<7)«ffifl8iOJgSPJi:ll^{cll«$ixTV^|, . 
7',^^_^_;^{j;n_^ij_j;g ^ 3 5<7)gf*;g5{c 

ll^^^i, D-^'>J-v3^yh-3 50gi4cgSlii' + 7 

h3 4<^rttit@«$itTV^|,. ClCl-C, 

yX6 4 i: mZ3fe7 r ^ A-6 1 i: *51al!l»3fe^g|55::m« L 

Tfco, c:o(i]«5t^a5«i, i0S(cjefCii(cms2 

n<m'&<r>mi,zru-'r%-kmth tzm^<ois. 
m.if'hmmm^im^^iztisfittizt^imi- 

3fe7 T -f A'6 2«OS-<OJi8iiC*316LAIttS i fc i 

(i-f3t?rt'-Axri; •y:J'2 5CAStt-S. 
3iSS^W>X6 3{4, 'HJ£A<nux^i-£<-tfi)h^zW,- 
3t7 T 2 i: i4»i L< J4*- H-7 -y ^y^^Sflt 
V^.&. m-3fe7T'f>'N'6 2hmZ3K7T-fA*6 



3K^-&Uv:^64{ilS-3t7r-^^<6 2omi:<^Ji8®*> 
bailt-ri.ro-7'5ta:ASt$-(i:TmZ3t7r'f/N'6 1 

A-6 1 OSS-<OJg®*>t,ailtri.RWfi#«5-A5tS-ti: 

X%-%-y r^J<6 2 <r>W.-<n^mizmit L Att $ -it 

< t-!tJ6(c|^-3£7 r >f A't I^Z-ity r-iJ^6\ 

.^2 3 ^TmLXmUA 2<0KS?SgDtK|t$n. 
*>^.RItL:r^Sltfi^3K{4Sl/^BBIg2 3 Sri£|6j|i{2S 

'^txw,~%yr^f<'(> \(r>w>-<ri^m^zK%fth. 

[0029]C:c7)J:-3{cL-C, gflggM<7)gfa^S*«lH] 
i d =SrSffltt.liTII-3lc7 T ^ M'6 2 S-?FI2H6<0 

l.«2 4, t'-A;^7-'J y^'2 5, 3^^*552 6. S 
l^m-T^^U y X 6 3 Sr^HfecOfiimtiSM^S ^ fc 

mmm.<n'\mnzmisbxm-^i}^h\\ 
[ 0 0 3 0 ] PI tn 1 mmmm.±^ff>mm:m 

. S 1 CT 3 1 ligf^^. 3 2{4Bfe^S3 1 
tcll^S^t/cBf^*, 34(4BfS£Si3 l*^»IcoiHl*)lc 
llH&tl.i^^7b. 4 2t4S«, 3 3{4S«4 2Sr«» 

•r-i.smi^gs, A3\mmm^i^mmx'hh, mmi.z 
PMX, m^A2<r>wMmmmmm (^n*) 

'3gf^3 2iOani®l:]!)DSSfX. ?5fm?Plffi*&tl«l4 3 
(EKIftl 2(^mcr)m^-n^(r)?^i)iin^ixh) L, fi. 

ogfa^3 1 i^wm (^n^) tcioisife (laiK 

Ml l(m*)<mW:Mifi^^M) ■r&wi:{3j:-ot: 
S«4 2cO»I9feffi*^mSfXl. . 
[00311 gf@flc3 2{4»*L<t4SBA^2 3Sr*x. 
5. ^<OSB8SS2 3l4Ta-y3t&yfR5t*?:^$Hi- 

<^m^2 3{c{4^-r&7-o-r*tRlt31£<0^S-C- 

[00 32] t-^'C^itoT. 3eS2 4*»^>!IUv:7- 
o-rjEJi t-Axr y >y 2 5 ?rj8jSL. m-3lSe-& 

pyX63, |g-3K7T^>'N'6 2$:^iL, fk'^cnm. 

iizhh^ff)^mii*hmz^-^\yyx^Aiizmiixm 

c03K7T'f 1 . au^SHa^;2 3 5rgiL-TS«4 2 

'J -y ^' 2 5 i: U y X 6 3 1 0 4 *<ig 

tt. diXtoraSiaStCiO. m-3t7r^A-6 2{;ASt 
•rsrD-7'3fe£7)S:;»cAltAJg5riig-ri.i:^^H, S« 
4 2«O*S0feffi'v<O,^JtX,-K y XSrpg-r&C: t 
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[0 0 3 3] ZZX\ m^2 3lilHl^f41 IcOHlOtc 
[ 0 0 3 4 ] 3|s:^:-:J'Jia{in-:$' D 3 >- h 3 5 5r 
3tm<OW^S<O«fS0SrllI2K:S^-r. m2l,ZX. 2 

2 6 , ^-mm 2 1 , ^zRitii 2 a , ■m%=.m 

^29^'^Lh. Zc^m-Rmk2 7CP>y'a-yitcr>K 

xdizmm^fix^^i,, zzx\ ^zKmm28kmE. 
(^Ki^m2 9 btm%^^mim^Lx\>^h. zco&§ 
m^mi. ■mi>zmtxmzmm2 3i:Mx.. mzm 

[0035] m-RStM2 7{i, h'-AxrU •y^25 

i}-t>iiimt&rxj-fm^zMMm2 8i,zmxm 
•thbtuz. fszmim2 8i)-hm-i-tmm^^ 

«28{i, m-m.9^m27i}^e>mrthra-ritim 
EMMm 2 9 tfsiffc aisti-s 1 1 1 (c , mzRif ^ 2 

9*^<!>KWLTiliSt1-|.R3tfI-^^m-RS+^2 7tc 

ifiittxaiiti-i.. mH^!ta2 9*»^aiitLJtrD-r 
%\mm2 3 ^ao««4 2oMBfSffi{:,^$it, 

-e;*>«i>ORStft^7^(iSl^m^2 3 $:3Sr6l#lcSil 
L-CmZRWMCcAStLllZ<0Slt^2 SHrSHtTSIt 

[ 0 0 3 6 ] Cic^ J: C LT, 

is-rs J; 9 ^Mmmx'W,~mm2 7 . 3ti® 2 4 . t- 

-i.;?.r 'J y :7 2 5 . 2ili;;3K«5a5S2 6 Sr^FUllScofiil 

tiftg-ri) c: i: ii^x't h<r>x\ m^mff)>mmzmh 

x^^ifk\-^. 

[ 0 0 3 7 ] ixtc . i3i til 2 m^m-km>m^m 
m-h . 0 2 tcT 3 1 3 2 ttwe^ 3 1 

{cii^$^t;tgf®ft, 3 4 lisfs^ 3 1 <rm 0 1 



tS (TEln^) d»)J5fS<*3 2<^jDl®lcjDE?ii, S5 
SffJfftj&tSIS4 3{ci: 0i3ISffl4 1 ^mL^iifihW^ 
^^U3 3imt (EllEtil 2<7)[H10c7)lsllK:^(fi](7);^*^' 
^$^11.) L, l.ol5fg^JE3 1 $:lHlte(gra (Tmw^) 

•fl. C i: t J: o T 4 2 <7)^g gf igffi;<,?J5f If $ fx I, . 
[ 0 0 3 8 1 Sfgfil: 3 2 {i$f S t < Jim^ 2 3 J 
I.. C<0^BJS2 3tirD-7-3t&t/KW3t^^$-^ 

<m^m2 3<,z\i.^-ti>y'n-r^tmm<r>mm. 

[00 39] i^-\'7b3 4c7)l*|gPCmiIlEtl)ll 
Z^«2 8*«fflAji*fl> i^A'7h34t-^{C|lH£ 

-tSi^tSilTt^l.. [s]lEt--5.S:iRStll2 8IS, ^ 
llI$K«m-^a2 7 *'f?>RStLT*Sro-7jt$:0 
i£L'5r*«f,Sft. ^ZKIt«28i:|nltftajgT-Is]!|£-r 

^mHg:s^ii2 9{;iS]ftTro-7'3tSraiit-ri.. ^ 
mmiz^m-th^zK^maii. mzmm28 
tmtnmmx'^^-ti>mEMMm2 9i)>h^m-^K 

[00401 t-^'tcS/;;oT, 5ejll24:<)>f>^L./ir 

mftzm-^m2 1 . mzRM^2 s . mEMmm2 

9 , ai/m?.2 3 LTaS4 20ffigiSffi(C(i] 

imixmnhmeizKHLxmiti^iih. 

[004 11 ZZX\ m«2 3liIlW£ttl Komiz 

mzRstii 2 8 mE.mm 29 1 -^<,zm^ lx\.^& 
<^x\ ra-rmmm 2ff)WLmmmi>zmmti. k 
m^immti?>niiim^2 33!>5»[!jfeffi<^Tic[ii 
^ix^fzt^x'hi, 

[0042] [mE.iommm'i ^mmit. 
7 T ^ A' 6 1 co^mi^^mz^mmm^^x^m^h 

[00431 01 <r>n^m^zm^ixtz%-a)mmsx 

sffic4 2mmmmms^Lx^0)mm^mM 

Df|IZ3K7r'{A-6 1<r)Jigffi{cAW$-tf-S. L*»L. ^ 
r ^ A'6 1 *>^>ajlt^l.rD-7'3t{i^tit3tt'J) 
•3- L*>t>®Bfljgi:7T>fyN'cr,Sffii:<^Sai|gIia&«* 
0. m.X-t^j:\^WS.'.zz<r)^<nm^-bmix.X\.^h<r) 
X\ S5!Ht#3K(i3t^tit<0!ti6lCij*-=Sr*»4.-fifebix, IS 
Z3t7 r A'6 1 tcAjfrfS3KJH±«i!^ LT 3 . -f- 
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3t7 r -f /«r)mm<r>mm^ n , t l , mm^ 2 3 com 

M^zrn, btht^, no ± 1 7 %(7)EH(*IT'fl.'? n 
, ±1 7%cOKHl*l£0®}ff$^t-ri.tg«ff)7 0t-mz 

[0044] ZCOXolZtlZkliZi'O, ^-ityr-i 
-'N'6 1 <7)JSffi2:»«4 2WtSgfli®tjS-:Jttl. CI fc ;t'Jt 

R= ((n-n' )/( n + n' ))2 
t'4i.*>iX- n=l. 5b-rhb. n' =1. 0<OSSl 

h.^. no iZMLX. -e<0ll*«17%UlT<7)S#f*Sr 

fl-L, flon, (:WLT, '^«IIAn7%l-:lTO®Jff^ 
^^1-|.t$»S'K'3£7T^^N'6 lc05gBDi:SBa!g2 3t 

[00451 mmcrmmm ^mmw,i. mm. 
2 3<r)^mi,z^mmtwmbmm<nmmt>-ffz 
»mKm±mm^ixx\.^h^x'<o^^E.<r>mBm 

[0046] mE.<^mmm.x-[i. m-%y r ^ >N'<7)sg 

ffi^OJitlf^Srno tL. SBfl^2 3cO®tlf^$rn, t^t 
no ±1 7%coeHrtmon, ±17%oe 
Hrt^7)S};f^^:frStg«Sil7 0T'mZ3t7 r-^^-N' 6 1 
OSffl 1:^0^2 3 tSrSaf-rS. U>L^:*%, no 
tn, <OfflCJ:-:.T»in, ± 1 7%<^®#f**frSr^y:: 

-fjii^tf «?pi*^'mo*>f>^vMi^A^^ I, . zm-^iz 
^i3m^2 3(mmizwimtmm.tmm<r)Km 

=<0lim®S:^BB-fl.O(cffli,^;^«:ll3(c, ClcOKStK 
[0047] C<Oj:^C-r&Ci:lCiO. StfffJSItl^O 

[00 4 81 [m^<nmmm'\^immmMii<7M 



^ffii:m^i:<:orBllwCi''NV-$:W-:>3t^^2 2 ^El 
LT t ^■a^.-C'<7)^S=5r I. . 2 2 ti^ScO U >XX- 
m^^fihzti>hhifi, imx'\i\m<r>vyx<r>hifi 
vm.mz7n^ixx^^h . ^z, mm<r)mtmm^zi:y) ^ 

z t i)>mhi}\ mE-commmmx-vm 

LtiX 0 izm-^y r ^ /N><^tiJtt-ri.7-a-7'3t«i^ 
tSt3tt-3>0, m^2 3{ia|^T-#^oli;^^»oTt> 
|.tOT-. ^i0^5rrD-7'3te-fL-C^t«^3t*^jiOS 

V-$:^-:)/i7te^^2 2(4, SgZc7)3t7 r 'f ^'-6 1<7) 

igsB*5S)K4 2<mmmmizffLx^x/^mz^i,z 

lcoSSS*>4>i5clt$^if>:7-a-7'5fe*^ 
-5/;:3te^5K2 2tcJ:')ffl*f, 8EW®®CH?J*LRSt$ 

|glc^Oi!i<7)>'N-V-^^-5yc3t^^2 2li, ^-it 

yr^y^e KoxmmzMLX'e-ii-^-y^^-tx^o 

Xifi^j:\^J^oiZ^tlX\.MZttfimL^\ Z(7)XoitZ 

ttm. fKmmz, mmmx-mttzm^^^^xm 

[0049] [ mtscommm ] ^mmmcn^^M^^ 

mmam 5 oniij^st i45t^^ 2 2 0 *>g t 

%yr^ f^cr>mmb mmmi 0 tig^^ftr t^2>ji(T' 
ffi^m^xh. mi>x'km^m2ifmL\^yxx'Vk^i 

7r-fA-i?D«®OSlff^iSrnot L. l/>X2 2 0iOJg 
*f$S-njk-ri.k#. no ±17%<?)KHrtT'jaon2 
± 1 7%<7)eHrti7)®Jff*5:*t I.««ffl7 OT'SZl 
3K7r^>'N'6 l<0«StUyX2 2 0tiSrig«-rS. 

[0050] zffi^^o^-thztfizs:^. mz-^yr^ 
^■<e 1 a)^mx'mmmituyx2 2 ocog^Eijcr) 

[0051 ] [ig-t<7)iim®] ^iQfijgEti:. i-yx 
2 2 0 <r>mmizmmm t\^yx22ot <r>^m<r)mit: 

m(>-tt:ib(r>Rm±mi)m^ixX\.^i,AX'<^^mti<r> 

a. mts<7)mmmmimmi><^i,zm^^fzmeiz. fs* 

Ofzihizz <r>mm±mimf;l^j:^WX-9p $tih, 

[00521 mt:ff)mmmx'ii . mzjty r ^ 
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tht^, n, ±1 7%«EfflrtT-S.On2 ±17%<r> 

no tn^ cOfltCioTWna ± 1 7%<0)i8f$^ff^ 
y X 2 2 0 cr)^S{CJg^f 1 70i:UyX200 

[00531 od-ri. c: fctJ: 0 . ^mmm 

10 0 5 4] [.mmmmm^ tmtmm.<^mih 2 

mmt J43t^^2 2 Sr J: f)^m$-tti.^.X'<n/^^^j:?,. 
UTICS^I-^T, 3t^9S2 2{4HirP3t^^5^2 2 1 
^^2 22t^M:t. IEtC«?0 14lrftil.. ^014 
tt. B?l¥3t^^2 2 m*T'S«4 2cOlSBf®ffifc3K^ 

[0055] mZ^7 r -i /N'- 6 1 *'A,i03tiOa}|t:fr|6) 

t.S.i:m5<7)|l!6J^.^<7)^-:?|^S<7)*|-^. ^<7mM&. 

<rmM^mx.hfzMzW''thfih. ^<r>tzMz^ mi 
4 c^^PSnO:;^^ $i45K7 T A- 6 1 *»f>aiSttS7t 

SClfctJ:'), IIIjt7r-f v^'61*>f.^^ll^■rl.rD- 
7■3^^03e^^0:^(fil A^^'^^^b LT i, , •) 1 4 Srffl 

X, S«4 2«Ott!5f®®±^i?5rD-r*<?DH^{iah 
BSJtiEHi:$r-StcS-:)C:i:*faj5l5^. mzz<^m'0co 
^trMm^i:^l&Zi:l,zj: 

x<7)nf'-yizm-^^-t?> Z tU^Xt h . 
^rt>C:<7)j; 9^:^01 4 Sr^ttixtf. m4iim<Xi> 

[0 0 5 6] ifc, :mmmmtm:tsttziim^cr)mn 
mmt im^'^h^xm^'^iztimt b\>\ *^m^ 
mizxtm. mmmx'mLt:m^i±x^^2 

2{I<J:0SftT, IIZ3K7T'<A-6 H^ffiOaOit 

d t A^T't^ , 0 1 4 (r>-mcommiz x •? ^ftr 

/■^'f X<nm''j:^'^^-><'Zn{Btl Z b i)^X^ & , 
lt^2 9 tSB^2 3 t<O0H:ei/N*V-S:J^3fe^^2 



mti>tx'<n!sizmLxLtozbmo. m->r^ 
x<nxr^v vb LxmmmzmMX'%ts:^^ns^ifihh 
<7)x\ zcr)aj<v-in^^'^?k22i,ziimm<n'>r^ 

f^-Kmkbt^zRws^bcnm, t.fi\imz.mmbWi 

HRItMi: (n^^z 0 U-^^?ki:mi,zmfX t d 

$ ^: I ^X-mfj: < iteiajSs 2 6 1 J: 0 ^-f S 
bi}^X'^h. 

[0058] aiMmtfzm — m%cr>m&mmx. t 
-i'm's<om&^immti^iFtbT^mm<mtib c 

BM<7)'f:-:?mm^:m&thZbl,imotX'i>^j:^\ Z<r> 

10 0 5 9] ttz. &,±MBnuzm — -m%commmm 
izmix. mmm^<^^-i?<^rziibi,z. mm<^m^ 
tfziixmmAffimmmtKmhtLi,. ttz. 

Sit. ZcorzMZ, mkiii^2 6cr,mi,Zim^ (^0 

TP) mm^ix^. z(rm(im<nm?kt:^m^<oA/ 
Day/<-^. wizjn *)T&F(om^mmmzm *) , 

ZX'm.t:'M.iii-riZbi}^mz^j:^. mmzii. ^ 

mm^comt^»mmzm\iir?>tzibi,z. MtL< 
i,i^m.m^*^(>mw.^tifz^^y;<-i'immn 
f)\ tfzii^mMnmm^MbmRmmcom^ 
mb<7). mmmmm. mm^^xmrmo. mz 
tfz. ^-^'Jisti. mimmn^^^-y^mzftmi 
x^'^i'-y=^»commmmthrzMz. m kh^ 

m24izM:z.h. wizttz. mt^f>v<m±.<omm 
. od:^<r)?f.^:mRm^b Lxt^iati 
i::Mzmi<immiii^2 6<r>mizm (^as^) 
Efi$n&. ziiii>^!Sio\i-uyx^<mmmm 
o<!f:.m^mnz-:>\,^xmmw- io-i50963a 

Vnm-l l-047485&yf!t#S^l 0-289 1 
7t^fl^$ilTV^I>. 

[006 0] ^hlZtfz, *^HB^Ot-^'||S±, jtSS 

+ mnim5 2. m^22. mm., m) 
mm^x-:>xmjizmsmi:^fLtc\^ii o trt^^a 
mim.m.m'X^^LtzfMrmx'fs.oz bmt t 

[0061] CIO J: 0 tc*t-^'^a{i, ^(O^^Jk 

tfi, n±mb . ^^tmm&ms 1 1 7 h 3 4 
i,zm^$iixw\mt&mb. i,zm(>ix. tf±mb 
mmthmbiimM-^^tix^'^h, zzx\ 
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m^^^<7y^t:^^m:ttni^^^cox\ :^^=.:^^m^ 
^m&i,zmmm^it~:!'ti>:itti^ai^&. met 

[0062] i^+commmm] m-, mn, ms. m 

(filfciiiO-lfilte^L, y^fXit (71/73^) hLTilc 
r A*03T<r)Jrof$S: 1.45, i'l-SicOffltlr^S- 1 . 

oobtit^^mizmi-^Ki^mi,m3. 4%x'h 

^. ra-y3e^^fi^3fec^^]Kiief®iS'J4 KciS 
l«-5R«fi^<^)5l««. rD-r3t<03t7T^A-S: 
[00 63] J:<7)y>fX7K{ifi-fOS/NJt$r<£T$^ 

j>o, II-, iiH, mn, ^^. ^iK. m-t, ai/m 

M^yr^f'^mmm^tizhh. m-<r)mm&x\t 

5t7 T ^ A-<7)^®<7)^ri«i)*53K7 r 4 Kcomsnmzn l 

T«SS*iTV^=3r*»-v;t. *Slit}e®t-{i3K7r^>'N'0 
ffiSl:&|6lS:3K7T^>''?cO|itfr|6j(c*tUT^ffiiIi:-rsc: 



(0064]lllli:lll2 {c*-r<7){i*5im^^O- 

mc^WL^mx'hh. 01 iw, ii-^osiiifiwisrn^-rai 

5 tcMV SIZ<7)3K7 r ^ til^^ 
^TCSfl.■^:o^.,^^T-co;^(^01 i^^i.. Hi 2<illl 1 
<r>m-%7 T ^ A' 6 1 «0«8S5 6 5 OSycIlT'* I. . 6 1 
{imZ3t7r^>'V 7 l{i;i^7r-^A'(7)fST'J)'), 
icO$ftt:jQ-oT7-a-7'3Efcmfi-vjtA%ffi-ri.. 7 

2 wro-y3t<ofej»*isi , 7 5 {iRS*fi^3t<7)e»:fir 

|6)-CJ)-I.. 76(illZcr)3t7T^>'N'6 l*^t,iilSttsai 
ftrro-7'3ta.lf||Zc03K7 r >'N'6 1 ^^ASt-T&SJt 
«#3K«03fctt5r^. 7 3<4ai«7-n-y3t<Dg«:^ 
[6J, 7 4{ig:S+fi-^3tC5f£«JS-(6]T-J>-|.. 7 7li^Z(7) 

ffi®73coffi^, iQ\imm<m^n (\^n)X'h*). 

3K7 T >' N'Wtt 7 1 1 llZOJg® 8 0 8 0 co^fei- 

^JgT-J)?.. M#^^7 8{43T«Stfi^$*n . 4 5^5 
^7r^-''<«0il^, 8JSi:$ixi>. ClcOftSUro-r 

5te5iizco«ffi8 0'^iOAiWii3t.i?Lv>(50T-, mn 

t bth*).t fzm{i^^<om-(7)mmi,zm- 
hmmi.zi,mL\.^<7)X'mifrnti^^:iti>h^. si 
im^ro-y^com'^mmzm'^i-hn&X'h 
0, 11. e&X'hh. ttz. B2\ir^-yitti^w,- 
(mms 0 ts*v ycmtn. t # oRttft t-J) o , Ait 

n7 8^zmL<. 83\imr\o-y'^co1jf^X'h&. 

[0065] ra-f^m-<7)i/ey t ^^<izmh&<r) 

^-<r>%yrAf<b\<^mi i{c?S-5-c:^r(Si7 2C 
l4il*»oTfEjfi-rS ro-T-JfettAStft 7 8Tmz<0«iB 

8 0 Ait L , mvxfi 8 1 x-mtfx s fix aiw-r s ttt= 
-m)ru-yrit\tmn s 2 x-Rst-r ■& . mvi L^r 

D-7:3e»4:&|6j7 3fcS«lL, «:K4 2cOttl?f®ffi{CA 

It-r . 7 3 1 ffiBf^McofefS^-lta t tiSitJcpS 

r>ximiA\.zm.L. ^-ff)mmso<.z-^\>ycm-ff) 

3t7 r ^ A'tcASt^^ 8 1 , Jg^ 7 ST'Alt L , 7 1 
{Z^-^X-^^l 5\,zmcfh. i.tz. 8 3:^|6ltcRltS 
*i;roRitrD-7'3KJ13t7T'f A*o«i7 1 tc*tLr 1 6 

]gfc:';l^<Mv^Ti^l.!ti^(c::«omzc03t7r'fv\'6 i 
<r>{m=t- K?:ffM-ti-f , mi:o3K7 T-f /N'6 1 ^BM 
Mzm^iiX^hixh. Z.(n\k<r>mm^%(r)Wli\i 

fi~<7ymmmhmiX'hh(nx\ mm^'m-^-h. z 
ffiXoiz Lxmm^mim^si^ 2 e tcAst lx 
tLxtkn^tih. z<Dmim^mmuzi:*)m^ 

[0066] :^mmBmx'{im~(o^y r -f ^^nf^-cn 
iQmsoizmi^ra-y^<7)mm^mm2 6iz 
xmti z t m\^x. mmm^ s/Nit*w«) 

hztifix't. wmom^. ±tz\immm!^,<r)im 
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[0067] ULtiOlKHflt'ti- tiSmcntz^iz. ^-(7)^ 

mmco^mt ix, r^^^ei omzco 

5Sffl8 0^o;^A^fi^c«Lt#SiIi:$i^Tv^|,%&^ij^ 

mz. ^0, IIS- mA. M-t. Rx/mA<r>mmmi,z 

■ri.; k izi: mmumx-mmx'^ h . 
[0068] i:j±<^mnxu^7 T -i /<<^mm^^7T 
^ j<(r)m'>zi^ixmm.izt^ztizx'oy\yrmm 
(>Ltzii\ ^+cr,mtmmco^mttxmmimz^ 
7 r j«7)mizn Lx^mmzit-fi,z^timizmm± 
m?:m IX i^tii., z cr)m<^)-m\m 

(Timmmmizmm^tLx^^i. z<7)^mmskm 

V ^^u&cr>&M.mzmi^ti^s> h i%-^<.z-m^z^ t 
xm^fih, 

[0069] \.w.+-<nmMm'\ ^%imm',i. tty 

r'(A'61. 6 2i:L.T?S<*:J:')fie^3T5rA;t^3t7 
r>f>'N'?:fflv^-COSAT-«o;^^ll-, HZ, HH, US, 

^A, ig-t, mA, mw.+<r>%mBmtm^j:h. *ji 
mi}^c>^t nmm>9 9 -y k«(^*{c . 5 >y h« j: 
mbx'nmnzmih. ttz. %yr-if^<7Mim 

if:^tzf<yY)Vy f<X^{,'^\^<r)X\ fOYJiy 

mzn-ti>nmm^m^fS.ti^\.mx\ ^y -v mt 

3r«o)iW$lli&A>K;i.7T>f A'i »)i>:*:^<-r& 

ZtifiX'% . -^cOiSmA'y H;P7 r ^ a' J; •) t:^tc« 

[0070] . 3fc7 T >'N'cO^^*<ffi 

m\i^mztik?mjtt<n^^wmy.^m^. =^-mm. 



X'%hfzMZ=t-9mm.<r)-ny;^9 V\tzmhZtifX' 

^h. itz. ^yT-i^w%nAX'hh<^x\ s^iciS 

[0071] KLtSiBJ L/clg— mH~W||SfiJg®T\ 

t3^)-giUTiKB«t/c*5. T-m.<7)mi<^m<^f^x'{>:^ 

( 0 0 7 2 ] ifc. ^x±M^nLtz'm—-'m^-ff)mm 

fz. mm'^kixii. nti<imm.m^m^ 
mmti. z<r>tzMz, 3K«!a5«2 6«ffirciHts 

/D 3 yA'-^' . mizx 'oT-m^^c^m^mmzm o . 
^zx-min^thzbt/^miz^j:^. M:fmizii. 
^Mm^<r>^it^mnmzif^mi-htzMz, mt 
< mm.mmt-hms.^tifz^-^y^-^ mmi 
i\ trziiHiitmmmmMtmm'^mm^ 
ttto, fflaffirawiit. m^m\'^xmrn^j:d. wiz 
tt:. =f:-^mmii, mmm<r)j<^-y^m(,zitimi 
xj-<if~y=^momBimm-thfzMz, $f^L<jis 

m24izMth. wiztfz. mmi}^hid:a±.ff)miir 
mm^. od:±<o^i^m.itimkLxtktiit?> 
rzMzmt<immtii,^2e<omicm (th^) *^ 

o<!mbti!,mirz-:>\,^ximmw- io-i50963a 

l/^m-l l-04 7 4 85S,i;^!^P¥10-2891 

iizm^^tixK-^h. 

[0073]$ hiztfz. :^mi(o^-mmii, m 

[0074] i 3 tc+^r-r^mu, -etOTfe^iK 

^zm&^tixmm-hmk. i,zmt>fi. miimk 
mmhmkifim^tixx\^h. zzt. m^^ 
ii. ^^^m±3^i'(>mLfzwm.^^^<mm 
■timizmh 0 , m^si^i)-(> aiw uzitii^m^^j: 

<n±mizmhhZki:imLX\,-^?>. Z<Oi:dizl, 

ximm.my^'<--y^i^<ni t'-A;^r u y 2 

zkt^x'^. m^mmizammmizra-yms 
^mz^-mi. s.'omstmmti^&mz^^i 
xm^m±m^&M.tx^m^izmt&tiib<^. 7 
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[00751 

immsk] a±coi:oiz^w^(r)=f:=.i'i^mii:-:3y 
^) iP*.ita!iS6*^ T^^Wi<^iiLmzm'rhtLi,<^x\ z 

Ji.O/isMfiS-fb^lll>;t)!pa35l5, floifg^fc^Sr^W 

[05 ] m^(^mm<^€s<^f'<v-t:nr>t:^mo 

n-^tz^icmmi&ffymmx'Syi . 

imco^s^x'hi. 

im(oimmx'h^. 
[ 0 9 1 c M pmrnrnmcom^x-h h , 
[HI 0] mi<n=fi-9mm.bm^m.<m\^imm 
^X'hh. 

mwsx'hh. 

(01 ii^yr^f^im.oimffM-mx'hi,. 



1 mms. 

4 m 

1 1 SI^^C^lHllsil 

1 2 S«<OISllKfft 
14 ISO 

2 1 

2 2 0<?3AV-^l^^?t3t^^ 
2 3 SBHIS (Otl!fijiJS#^ ) 

24 T^gK/Noyy^yrs/iJi^-byy^vr) 

2 5 h'-A;?.r'J 

2 6 ^^iU^ 

2 7 ^Siecom-RSM 

2 8 mte-r&mzsw^ 

2 9 mmt^Ejmm 

3 1 ©fg^ 

3 2 mmv^ 

3 3 SlSfi^^ 

34 S/^7h 

3 5 o-^"Ji^'3-r yh- 

3 6 m^ii 

3 7 jDXffi 

4 1 BfSf J 

4 2 ««(i|i^f*'>iM) 

4 3 BfffiSilfltJ&jSfi! 

4 4 giW^® 

6 1 mZjte^r'fA 

6 2 m-3l:7TW/''^ 

6 3 m-m^-^\^yx 

6 4 s~m^i-yx 

6 5 msi 

7 0 tl^^^l 

7 1 Tt^r-fA'coW 

7 2 ro-:r3K<oeJ8*i6i 

7 3 ro-y3t<^£ffi^r|Ji] 

7 4 RftHt^ioe»i:&ifii 

7 5 RI*«^<7)gj|8:6-|S] 

7 6 3ttt 

7 7 H-cO^E^^ffiiS 

7 8 SlIKOffiiSOffl^ft (^) *7t{±ra-7'3fc 

79 m'omn 

80 mzcOSiSE 

8 1 ra-y^ecomm imm^<omn) 

82 ra-y^<Dmin 

83 rD-y3t^ORIt*^OJi^f*|6] 
100 gf^'s y H<55lHlKS:*r 

10 1 Sf@^<0|5lCS:^-f 

102 Sm^g^ 

103 mmf^'/i' 
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104 m^M& 

105 mmm 

106 mmmmmm 

107 SIS (4^^<*:'>x>'N) 

108 ru-yyttmti^ 

109 ^-i^mw. 



1 1 0 

220 7t^^22<7)3*>gtl?Z5t7r>fyN'> 

22 1 mum^ 

222 m^^?h 



[nil 



[119] 
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